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TI Inducible high-level expression of heterologous genes in Bacillus 
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Germany . 
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Last Updated on STN: 20000303 
Entered Medline: 19911030 

AB We have constructed a shuttle plasmid for Bacillus megaterium and 

Escherichia coli that, contains the promoter and repressor gene of the B. 
megaterium-borne operon for xylose utilization. A polylinker downstream 
of the promoter allows versatile cloning of genes under its 
transcriptional control. We have placed gdhA (encoding glucose 
dehydrogenase) from B. megaterium, lacZ (encoding beta- 
galactosidase) from E . coli, mro (encoding mutarotase) from 
Acinetobacter calcoaceticus , and human puk (encoding single-chain 
urokinase-like plasminogen activator, rscuPA) under xylose control in this 
vector. All four genes were between 130 -fold and 3 50 -fold inducible by 
0.5% xylose in the growth medium in B. megaterium. Enzymatically active 
glucose dehydrogenase and mutarotase accumulated to 2 0% 
and 30% of the total soluble protein, respectively, beta- 
Galactosidase and rscuPA were also expressed at a high level. A 
gel analysis of the products demonstrated their proteolytic stability in 
the cytoplasm, even up to 5 h after induction. The expression properties 
of this new host-vector system are discussed in comparison to the ones 
available for B. subtilis and E. coli. 
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AB Topological structure of quinoprotein glucose 

dehydrogenase in the inner membrane of Escherichia coli was 

determined by constructing protein fusions with 

alkaline phosphatase or beta-galactosidase . Analysis of the fusions 
revealed that the dehydrogenase possesses five membrane -spanning segments, 
and the N- terminal and C- terminal portions resided at the cytoplasmic and 
periplasmic side of the membrane, respectively. These results agreed with 
the hydropathy profile based on its primary structure. The topological 
structure suggests that the predicted binding site of the prosthetic group 
pyrroloquinoline quinone is located at the periplasmic side and that the 
amino acid residues corresponding to those that were presumed to interact 
with ubiquinone in one subunit of mitochondrial NADH dehydrogenase also 
occur at the periplasmic side. When the purified glucose 
dehydrogenase and cytochrome o ubiquinol oxidase were 
reconstituted together with ubiquinone into liposomes, a membrane 
potential could be generated by the electron transfer at the site of the 
ubiquinol oxidase but not of the dehydrogenase. These results suggest 
that glucose dehydrogenase has a ubiquinone reacting 

site close to the periplasmic side of the membrane, and thus its electron 
transfer to ubiquinone appears to be incapable of forming a proton 
electrochemical gradient across the inner membrane of E. coli. 
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